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1. OVERVIEW

Data from the College Board Validity Study Service (VSS) show that the
average muitiple correlation of the Scholastic Aptitude Test (SAT) with college
grades peaked in 1974 and then tended to decline. These data, however, came
from colleges that participated voluntarily in the VSS and thus are difficult to
interpret. Recent estimates of trends in SAT predictive validity are available
from Ramist and Weiss (in press), who based their estimates on comiparable
groups of students and colleges. They estimated the average declire to be about
.04 to .05 from 1974 to 1985, about the same as the average increase from 1970
to 1974.

Even though the decline in predictive validity coefficients was not large, it
is important to investigate the extent to which validity trends might have
reflected changes in the test itself rather than other factors (e.g., changes in

courses taken by college students). The purposes of this study were (a) to
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, document changes related to the SAT and (b) to relate these changes to trends
in SAT predictive validity. This study focused on changes in (a) test format, test
content specifications, and actual test content, (b) statistical characteristics, and
(c) equating procedures associated with SAT test forms taken b); classes
graduating from high school in years 1971 to 1985.

The study covered the period from 1971 to 1974 as well as the 1975-85
period to represent the times when average correlations with college grades
increased and decreased. The SAT item and test #ata used in the stud§ came
from forms administered in November and December of the senior year to
members of the high school graduating cohort from 1971 to 1985. These forms
accounted for over half of the scores of college-bound seniors who graduated
from high school in this period.

Changes in Test Content and Format and in Test-Development Procedures

Primary among the changes that occurred in the test. during the period
studied was the shortening of the SAT-Verbal (SAT-V) and the SAT-
Mathematical (SAT-M) in October 1974 from 75 to 60 minutes each. From
1970 to 1974 the SAT-V and the SAT-M each consisted of one 30- and one 45-
minute section and were administered in one of two fixed section orders at each
administration. In October 1974 the SAT-V and SAT-M were shortened to two
30-minute sections each to permit the introduction of the Test of Standard
Written English (TSWE) into the testing program. The revised SAT-V consisted

of 85 items rather than 90 items; the SAT-M, like its predecessor, consisted of

18




. 60 items. To maintain high test reliability, test developers increased the

proportion of items that could be answered at a faster rate by adding more
Antonyms in the SAT-V and replacing Data Sufficiency items with Quantitative
Comparisons in the SAT-M.

In addition, test develorers reduced the number of Reading
Comprehension items in the shortened SAT from 35 to 25 by eliminating the
Synthesis passage and one of the two science passages-—-leaving five reading
passages in the shortened SAT. In October 1978, when three shorter reading
passages replaced two longer passages, thc second science passage was returned
to the test.

The order in which the sect'ons of the SAT and the TSWE were
administered changed as well as the numbers and types of items in the shortened
SAT. The six SAT and TSWE sections, including the "variable" section used for
pretesting, were in most instances administered in six fixed section orders at each
administration from 1974 to 1978. Then, beginning in October 1978, the SAT
was administered in one of two fixed section orders at each administration.
Finally, from the 1980-81 testing year to the 1984-85 testing year, one of three
section orders was used at each administration.

Increased sensitivity to the interests of minority groups and females
resulted in other changes. One minority-relevant reading passage was included
in at least one form of the SAT-V from testing year 1972-73 to testing year

1976-77. From December 1977 on, each new form of the SAT-V has included a

1J



, minority-relcvant passage. Moreover, the generic *he" was virtually eliminated

from the SAT-V by the 1977-78 testing year. Formal test sensitivity review
began in 1980 to ensure that test forms were free of material offensive or
patrorizing to females and minority gfoups.

The oniy other change of note resulted from the passage of legislation in
the State of New York, which required the disclosure of five SAT forms per
calendar year beginning with 1980. As a result more new SAT forms had to be
produced. Test developers constructed seven rather than five new SAT forms in
testing year 1979-80, and ten in testing year 1981-82. The number of test-
development staff members increased correspondingly to cope with the new work
load.

Such changes in test content and format could conceivably have affected
the predictive validity of the SAT, particularly if the various item types used in
the SAT were differentiaily valid. However, special stuciics (Schrader, 1973;
Schrader, 1984; Burton et al., 1989) indicated that no one item type on the
SAT-V or the SAT-M predicted college grades with any more accuracy than the
other item types. Therefore, changes in content probably did not affect
predictive validity.

Changes in Statistical Characteristics
/Statistical specifications were changed twice in the 1971-85 period.
With the introduction of the shortened SAT in October 1974, test difficulty was

reduced somewhat. The proportion of difficult items was either maintained (for




. the SAT-M) or increased slightly (for the SAT-V), while the proportion of easy
| items was increased somewhat in an attempt to lower difficulty and still maintain
measurement power at the upper end of the score range. In terms of pretest
statistics, the mean jtem-total biserial correlation was increased from .42 to .43
for the SAT-V ani remained at .47 for the SAT-M. In January 1982 the
statistical specifications for the SAT-V were again revised by reducing the
proportion of difficult SAT-V items and increasing the proportion of moderatcly.
difficult items.

Analyses of the data from the November and December forms showed
that actual mean item difficulty deviated slightly from specified values. SAT-V
forms tended to be harder than specified prior to 1974 and easier than specified
from 1974 on. SAT-M forms, on the other hand, tended to be easier than
specified prior to 1974, and sometimes easier and sometimes harder from 1974
on. Although there was some form-to-form variation, the average item-difficulty
distribution corresponded closely to specifications. In addition, both SAT-V and
SAT-M mean item-total biserial correlations tended to be higher than specitied,
particularly those for the SAT-M.

Another measure of test difficulty, the score conversions that result for

score equating, were somewhat inconsistent with the actual mean equated deltas.

The score conversions indicated that the SAT-V and the SAT-M forms given in

the more recent years of the period tended to be easier than previous forms.
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The relative difficulty of the test for the test takers was measured by the
mean adjusted proportion correct (raw score mean divided by the number of test
items) and by the mean observed delta (the standardized measure of item
difficulty used at ETS). Both indices showed that the November and December
SAT forms were difficult for the average test taker. The November test SAT-V
and SAT-M forms tended to become easier for the test takers over time. This
trend would tend to improve the measurement power of the test for the middle-
to-low-scoring test takers and presumably for the average student in a validity-
study sample.

Measures of test speededness showed that the longer of the two SAT-V
sections tended to become gradually more speeded from 1974 on for November
test takers and from 1973 on for December test takers. The other SAT-V
section was relatively unspeédcd except in 1974. The speededness of the two
SAT-M sections tended to decrease or remain stable as time went on.
Decreasing speededness would tend to improve the measurement power for
middle-to-low- scoring test takers, and possibly reduce measurement power for
high scorers. Predictive validity might improve as well for the typical college
conducting validity studies. Because the changes in speededness were not large,
it is unlikely that changes in speededness caused any change in validity
coefficients during the 1971-85 period.

Reliability coefficients tended to be very high—-at or above .91-for both

the SAT-V and SAT-M from 1970 to 1984. Although some reliabilities dropped



, In 1974, reliabilities from 1974 on tended to be at least as high as those during

the 1970-73 period. Test-retest correlations for spring test takers who repeated
the test were also high, ranging from .87 to .89. No wends were apparent.
Lower reliability coefficients will attenuate validity coefficients, but the slight
changes that occurred in reliability of the November and December forms were
too small to affect predictive validities in the .30 to .40 range.

Correlational patterns among the SAT-V, the SAT-M, and the TSWE
varied somewhat from year to year. Still, a slight downward trend appeared in
the correlations between the SAT-V and the SAT-M, which decreased from .68
to .66 for both November and December test takers during the 1970-84 period.
Most of the correlations of the SAT-V with the TSWE fell between .78 and .79.
Those for the SAT-M “(ith the TSWE.ranged between .62 and .64. Over time
both sets of correlations increased slightly and then decreased to previous levels.
Correlations between the two SAT-V sections and between the two SAT-M
sections ranged from .97 to 1.00 after correction for attenuation. The corrécted
correlations for the SAT-M tended to be slightly higher than those for the
SAT-V, indicating somewhat greater homogeneity among SAT-M item types. No
pattern was evident for the SAT-V, while the SAT-M became slightly more
homogeneous from 1974 on. Corrected correlations between the Reading and
Vocabulary subscores were also very high—ranging from .92 to .96. The
correlations appeared to be more stable after 1978. The relative stability in

these correlations indicates that the changes in the test had little effect on




, correlational patterns. Certainly, the few trends observed in the data would have
| only a mincr effect, if any at all, on predictive validity.
Changes in Equating Procedures

Equating is the process by which scores from different forms of the SAT
are placed on scale. Throughout the period studied, the anchor-test equating
design was in use. Under this design, each form of the SAT-V or the SAT-M is
equated back to two old forms through common items, usually administered |
together in the variable section in the SAT test booklet.

The same linear equating methods (Tucker and Levine) were used from
1970 to January 1982. In January 1982, because of the change in statistical
specifications for the SAT-V, item-response-theory (IRT) equating began to be
used, sometimes in combination with linear methods, for both the SAT-V and
the SAT-M.

For any given equating, two individua! equating lines are averaged to
produce an operational equating line. From 1970 to 1981, all of the November
SAT-V and SAT-M operational equating lines came from an average of two

Tucker equating lines. On the other hand, many of the December operational

equating lines came from an average of Tucker and Levine lines or Levine and

Levine lines. (Levine equating is used whenever large ability differences are

observed between new- and old-form equating samples.) There was no

consistent trend in the use of the Levine equating method from 1970 to 1981.




From 1982 on two IRT (curvilinear) equating lines were usualiy averaged
to produce the operational score conversions, but in some cases a linear line was
averaged with an IRT line. The introduction of IRT equating into the testing
program does raise the question as to what effect the adoption «f a new
equating method might have had on validity. This appropriateness of equating
methods was addressed in special analyses, and the choice of equating method
was shown not to have much of an effect on test scores. Various indices related
to equating were reviewed for Now./cmbcr and December SAT forms
administered from 1970 to 1984. These indices took account of differences
between the abilities of the new- and old-form samples, between equating-test-
total-test correlations, and between the two individual equating lines from which
a given operational equating line is derived. In addition, a composite equating
index--a weighted combination of the other indices—~was also calculated for the
equatings. Although there were some outlying values and at times indices

fluctuated more than at other times, no notable trends occurred from 1970 to

1984 in any of the individual indices. The November and December patterns for
the SAT-V composite index were variable and inconsistent. Although the

November and December composite indices Sor the SAT-M tended to be

relatively low in the 1981-84 period, lower values were observed in December
from 1973 to 1975. To summarize, no deteriorating patterns were observed in
the various equating indices. Thus, it is not likely that changes in equating

procedures affected the predictive validity of the SAT.




Two special analyses were conducted to determine whether it was
appropriate to use linear equating in 1974 and IRT equating in January 1982
times when statistical specifications changed. Operational and equipercentile
equéting lines were compared at the raw score midpoint for November and
December forms administered from 1970 to 1984. The operational and
equipercentile scaled scores at the raw-score midpoints deviated only 2 to 3
points from one another The small sizes of the deviations suggest that the linear
equating was appropriate in most cases from 1970 to 1981. Differences between
linear and curvilinear equating lines at the midpoints for forms equated in the
1970-81 period were similar to differences between two curvilinear lines for
forms equated from 1982 to 1984. Thus, if scores had been based on
equipercentile (curvilinear) equating, they would not have differed much from
the scores based on operational equating methods.

Linear and curvilinear score conversions for the full score range were
compared for November and December 1974 forms and for the two Januafy
1982 forms. These comparisons show that two sets of scores correlated at least
-998 with one another. The differences were not large in the middle part of the
score scale, and the means and standard deviations of reported scores would not
have changed much had the slternative equating method been used.

These results indicate that linear or curvilinear equating would have
yielded similar reported scores, particuiarly in the middle part oi the score scale.

Apparently, the choice of equating method was not a critical determinant of




scores. If the scores themselves would not have changed much, had an

alternative equating method been used, then neither would their relationships

with other variables like freshman grades.

Perhaps the most important evidence of the integrity of the equating
process came from SAT scale stability studies. Modu and Stern’s stu.dies (1975,
1977) of scale stability from 1963 to 1973 showed that the scales for SAT-V and
SAT-M drifted upward by about one and a half points a year. McHale and
Ninneman (1990) reported that from 1973 to 1984 the SAT-V scale remained
stable. Their study yielded mixed results for SAT-M, but the scale drift at worst
is estimated at no more than one and a half points a year. In any case, the
shifts were small and point to the integrity of the score-equating process.

Conclusion

The key aspect of this study, besides documenting noteworthy changes in
the SAT over time, was to see to what extent trends in validity are associated
with changes in the test. The analyses of item and test statistics from November
and December SAT test administrations from 1970 to 1984 indicated that the
slight decline in SAT predictive validity was not due simply to the shortening of
the SAT, nor to changes in content or statistical characteristics, nor to changes in
equating methods. No patterns of change in the various indices that were

reviewed were consistent with the patterns in validity.




2. BACKGROUND OF THE STUDY

The College Board has monitored trends in the predictive validity of the
SAT and high school record since 1964, when the VSS began to conduct validity
studies for colleges. The VSS performs data analyses relating SAT scores and
high school record (class ranks or grades) to college freshman grades provided
by participating colleges. SAT predictive-validity data from the VSS show
considerable variation over time.

Because participation in the VSS is entirely voluntary, any trends in the
data could be due to the different types of colleges that participated in'the.VSS
from year to year. College participation rose particularly in 1972 when the VSS
began to use score data and student-reported high school record from testing-
program files. - Changes in the ranges of scores within institutions over time is
another factor that could cause misleading trends.

First Morgan (1989) and then Ramist and Weiss (in press) examined
trends in average validity coefficients when the results are based on comparable

groups of students and colleges. The adjusted data show less pronounced trends
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. than do the unadjusted, but all data show the same general pattern—the
correlations between SAT scores and college freshman grades went up early in
the 1970’s and then declined by roughly the same amount from 1974 to 1985.
Table 1 reports estimates of the average correlations of the SAT with
college freshman grade point average from Ramist and Weiss (in press) for
classes entering college from 1970 through 1985. (The tables and figures are
located at the end of the report to permit ready reference, as many of them aré
referred to several times in the report.) These correlations are more accurate
than the unadjusted correlations based on colleges that chose to participate in
the VSS in any one year because they are based on comparable samples of
students and colleges. The estimated correlations weré derived from paired data
on colleges that conducted more than one validity study through the VSS from
1970 to 1985 and are adjusted for selectivity in college admissions and
enrollments. The table shows that the average adjusted multiple correlation of
SAT-V and SAT-M scores with college freshman grades increased in an uneven

fashion in the early 1970’s and then gradually decreased from 1974 to 198S.

Despite the fact that the real validity decline from 1974 to 1985 appears
to be about half of what the average unadjusted multiple correlations indicate, it
is still important to examine the extent to which changes that occurred in the
SAT might have affected predictive validity. To what extent did the validity

trends reflect changes in the test itself rather than changes in other factors (eg.




. changes in the courses taken during the freshman grades)? The purposes of this
-study are (1) to document changes in the test, the test’s statistical characteristics,
and equating procedures for SAT-V and SAT-M test forms taken by classes
entering college from 1971 to 1985 and (2) to relate these changes to trends in
SAT predictive validity. In particular, this study addresses the following
questions about changes in the content and statistical characteristics of SAT
forms:
1. What changes occurred in test content, test format,
and test-development procedures?

2. What changes occurred in the statistical specifications

and in the statistical characteristics of the test forms?

3. What changes occurred in equating methods?

4. How might any such changes be related to trends in SAT

predictive validity?

The study covers the period from 1971 to 1974 as well as the 1975-85 to
represent the period during which validity increased as well as the period of the
decline. The study stops with the year 1985 because that was the last year for
which VSS validity data were available on a reasonably large sample of colleges.
Relatively few colleges conducted studies through the VSS for classes entering
college in 1986 and 1987, and vahdlty data for the entering class of 1988 are only
now becoming available. The decrease in validity studies for 1986 and 1987

entering classes was due to an overhaul of the VSS computer system, which
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, meant that on a temporary basis participating colleges had to provide SAT
| scores and high school record from their own files rather than obtain them
conveniently through the VSS.

The test forms most relevant to this study were those taken by the classes
entering college from 1971 to 1985, the classes that provided data for validity
studies. These classes consisted primarily of seniors who graduated the previous
spring. Most of their SAT test scores came from forms administered between
March of the junior year and January of the senior year. This study used data
provided by the forms administered in November and December. The
November administration alone provided approximately 30% to 40% of the
scores for the graduating cohort; the November and December administrations
together provided over half of the scores (see Tables 2 and 3).

Tables 2 and 3 give the numbers of test takers, means, and standa;d
deviations for high-school seniors who took the SAT in November and December
from 1970 1o 1984. They also report the same data for the full senior cohort of
SAT takers in the graduating classes the following spring. For comparison
purposes the tables provide the ineans and standard deviations for the entering
freshman classes from colleges that participated in the VSS. The freshmen
represented in validity studies scored higher on average than the seniors who
took the November and December SAT forms. The November senior means
were higher than the December means and in general more like the cohort

means. The average of the means for the two administrations, however, was

63,




. closer to the mean for the entire cohort than was the mean for either of the

individual administrations.

The test data for the study came from test-analysis samples and equating
samples for the November and December forms administered from 1970 to 1984.
Later sections of this report refer to item and test statistics on these samples.
No attempt was made in this study to estimate the standard errors of the
statistics, partly because of the complexity involved, but mainly because they
would in all likelihood be small given that statistics came from large samples.
Therefore, any differences observed over time are interpreted as real differences.
The essential question for the study is not whether the observed variation is
statistically signiﬁcant (i.e., whether it is larger than the variation one would
expect from random sampling). Rather, it is whether the observed variation
shows any trends that are practically significance and are related to validity.

This study focuses on changes in test-related varfables and not on changes
in performance of the group that happened to be taking the test. For some
variables used in the study (e.g., speededness and reliability indices), bhanges in
the test were inseparable from changes in the characteristics of the test takers.
The study addresses such changes, even though in such cases it is not clear
whether test-related or group-related factors caused particular indices to change.

The approach taken in this study is to describe changes related to the test
and their possible effect on validity in three parts: (1) changes in content,

format, and test-development procedures, (2) changes in item and test statistics,
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, and (3) changes in equating methods. This approach is awkward at times

because the changes were not independent, and often occurred at the same time.
For example, content and statistical specifications both changed in October 1974
when the shortened SAT was introduced. As a result, the reader will encounter
some overlap in the discussions. The discussion of the relationship of changes
associated with the test to trends in SAT predictive validity comes at the end of
each of the three parts.

In reiating changes in the test to trends in validity, the basic strategy
followed here is to look for similar patterns of change. Many of the changes in
the test occurred all at once and therefore would be expected to produce a
single, . uerp increase or decrease--both in the test’s statistical characteristics,
such as reliability, and in predictive validity. Presumably, if inconsistent patterns
were found, then changes in the test could not have accounted for changes in
validity.

Two outcomes would lead one to conclude that changes in the test had
little to do with trends in predictive validity: (1) The test changed when
predictive validity remained stable; (2) predictive validity changed when the test
remained stable. Since the 1971-85 period was a time of continually changing
validity, the question is, Are there times during this period when the test itself
did not change? If so, changes in the test, by themselves, could not have caused

the changes in predictive validity.
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This study concentrates on whether major changes associated with the test

could have affected predictive validity. It is possible that small, subtie changes in
the test, spread out over a number of years, might have produced a gradual
change in the statistical characteristics of the test and in predictive validity.
Other research in progress (Angoff, Pomplun, McHale, & Morgan, in press) is
addressing this possibility by comparing the predictive validities of old and new

test forms on the same samples of students.
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3. CHANGES IN TEST CONTENT AND FORMAT AND
IN TEST-DEVELOPMENT PROCEDURES

This section of the report documents changes that have occurred to the
SAT in terms of test content, test format, and test-development procedures from
1970 to 1985. This section also includes a brief discussion of changes in test
familiarization material. In addition, it includes a review of selected test forms
from the 1970-85 period. Test developers documented changes that they saw
among the forms, being particularly alert to changes that were not part of the
content and statistical specifications for the test.

Test-development files, including actual test copy, provided most of the
information on changes in the test content and format. The technical manuals
for the Admissions Testing Program (Angoff, 1971; Donlon, 1984) provided some
additional information about such changes. Other source material included
student booklets and the recent report by Cruise and Kimmel (1989), which

provided information about trends in content and gender references in the
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+ SAT-V from 1961 to 1987.
Changes in Content
SAT-Verbal

There have been two revisions to SAT-V content specifications during the
period covered by this study (see Figure 1). The first occurred in 1974 when the
SAT was shortened to allow for the introduction of the Test of Standard Written
English (TSWE). The second, a less significant revision than the first, resulted
from the decision in 1978 to use some shorter reading passages on the verbal
test. A summary of the three sets of specifications appears in Table 4.

From 1961 to 1974 the SAT-V was a 75-minute, 90-item test. The test
was administered in one 45-minute section and one 30-minute section. Content
specifications called for each form of the test to contain approximately 60%
discrete items (Sentenc;e Completions, Antonyms, and Analogies) and
approximately 40% items based on reading passagcs. Directicns for each item
type with‘cxamplcs are given in Appendix A. Seven reading passages were
included, one from each of the “ollowing classifications: Narrative, Biological
Science, Physical Science, Argumentative, Humanities, Synthesis, and Social
Studies. (The Synthesis passage dealt with the relationship between the sciences
and the humanities.) Neither a minimum nor a maximum length was specified
for any particular passage, but the seven passages together were not to contain

more than 3,500 words.




Beginning with the October 1974 administration, the SAT-V was
shortened from 75 to 60 minutes and from 90 to 85 items. The new test was
administered in two 30-minute sections. The proportion of the test devoted to
the most time-consuming item type, Reading Comprehension, was reduced and
the proportion devoted to the least time-consuming item type, Antonyms, was
increased. The new specifiéations called for approximately 70% discrete items
and 30% passage-based reading items. The total number of reading passages
was reduced from seven to five; the Synthesis passage was dropped and only one
science passage (either Biological or Physical, at the discretion of the test
assembler) was inciuded in each form. Individual passage length was specified at
400-450 words, or a total of 2,000-2,250 words for the test as a whole.

Two SAT-V subscores were also introduced in 1974: a Vocabulary
subscore. based on the Antonym and Analogy items, and a Reading subscore,
based on the Sentence Completion and Reading Comprehension items. Verbal
test assemblers were required to produce Reading and Vocabulary subtests; that
had approximately the same mean item difficulty and the same standard
deviation of item difficulty as the total test. Previously, Reading Comprehension
items, which tended to be of low-to-middle difficulty, were balanced by difficult
items of the other three types. Despite the fact that Sentence Completion items
could no longer cor’ain as much difficult vocabulary, because they were excluded
from the Vocabulary subtest, a larger number of difficult Sentence Completion

items had to be used to meet Reading subscore difficulty specifications.




: In October 1978 the second of the two changes that occurred in
SAT-V content specifications during the 1970-85 periow.. was introduced: three
"medium-length” (200-250 word) passages took the place of two of the "long"
(400-450 word) passages. Test specifications were changed to call for a total of
three long and three medium passages per final form. Each long passage had
five items associated with it, and each medium passage had two to four items.
Since the new specifications calles for six passages rather than five, tﬁe second
science passage that had been dropped in 1974 was restored in 1978; new forms
of the t::st contained both a Biological- and a Physical-Science passage. The test
assembler decided which three reading passages were to be long and which three
were to be of medium length.

Other changes in the content of the SAT-V occurl;ed as the result of
attending to the concerns of females and minority groups. For example, since
December 1977 new forms of the SAT-V have included a minority-relevant
reading passage. Further changes associated with test sensitivity review arcl

discussed in the section "Changes Related to the Test-Development Process."

Table 5 shows how the November and December SAT-V forms met
content specifications during the period being studied. This table displays the
range of numbers of items within each content category that appeared in new
SAT-V forms during periods between changes in content specifications. Data for
individual November and December forms are presented in Tables B-1 and B-2,

respectively, in Appendix B. There were few deviations from the specifications.
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SAT-Mathematical

There was only one major revision to SAT-M content specifications during
the 1970-85 period (see Figure 2). Prior to the 1974-75 testing year, there were 5
60 mathematical items in two separately timed sections. One section contained
25 Regular Mathematics five-choice items to be administered in 30 minutes; the
other section contained 17 Regular Mathematics items and 18 Data Sufficiency
items to be administered in 45 minutes. Directions for each item type with
examples of items are given in Appendix A. The directions for answering Data
Sufficiency items were complex and required attention to details. This item type
had fixed answer choices and generally required a student to assess the relevance
of certain given information for determining the answer to a question. In most
cases, it was not necessary to find the specific answer to an item, but rather to
evaluate the contribution of two given pieces of information to the determination
of a solution. |
Beginning in 1974, the four-choice Quantitative Comparison item type
zeplaced the five-choice Data Sufficiency item type. Directions for answering
Quantitative Comparison items are also included in Appendix A. Test takers
could answer Quantitative Comparison items more quickly than they could Data
Sufficiency items. Therefore, approximately as many Quantitative Comparison
items could be used in the 60-minute SAT-M as Data Sufficiency items in the
75-minute version. Tests since October 1974 have contained 40 Regular

Mathematics items and 20 Quantitative Comparison items. The 25-item (30-




» minute) Regular Mathematics section continued unchanged; however, the
35-item, 45-minute section containing 17 Regular Mathematics items followed by
18 Data Sufficiency items was replaced by a 35-item, 30-minute section
containing 15 Regular Mathematics and 20 Quantitative Comparison items.
Figure 2 and Table 6 depict the changes. The total testing time for the SAT-M
was reduced by 15 minutes.

All questions used in the SAT-M during the 1970-1985 period were
classified in one of four primary content categories: Arithmetic, Algebra,
Geometry, or Miscellaneous. The approximate percentages of items in these
respective categories were (and still are) 30%, 30%, 30%, and 10%.

In 1969 a computer-based classification system was introduced together
with a computer-assisted assembly package. The content specifications were also '
formalized when computer-assisted test assembly was introduced. In addition to
specifying the numbers of Arithmetic, Algebra, Geometry, and Miscellancops
items to be included on the test, restrictions were placed on the number of items
in subclassifications within these major areas. Computer-assisted test assembly
also resulted in the formalization of various dimensions of test assembly: (1)
The computer-based classification system in mathematics, still in use today,
added the following ability levels adapted from Bloom’s (1956) taxonomy:

0 = Recall factual knowledge

1 = Perform math manipulations

2 = Solve routine problems
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3 = Demonstrate comprehension of math ideas and concepts

4 = Solve nonroutine problems requiring insight or ingenuity

5 = Apply "higher" mental processes to math
(2) The setting of the stem was controlled: Problems involving money, people,
etc., were classified as concrete, while those involving only algebraic symbols,

numbers, and simple geometrical figures were classified as abstract.

Table 6, which contains the content specifications in place from period
from 1969 to the present, shows that there was no large shift in the primary
content of the test despite the shift in item types. Because of shifts in curricular
emphasis, there have been one or tvo fewer geometry items in forms since 1974.
While the formal content specifications changed very little, there was a slight
change in the flavor of questions written within the area of geometry. This
change is described later in the section "Changes Related to the Test-
Development Process."

Table 6 includes the setting and ability specifications used since November
1969. The decrease in the number of items specified for ability level five
beginning in 1974 was due primarily to the elimination of the 18 Data Sufficiency
items, all of which were classified as level five because of the complexity of this
item type. Forms developed for administration from October 1974 on were
assembled by hand to the specifications in effect during the computer-assisted

assembly period.
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Table 7 contains data that shows how well November and December

SAT-M forms met content specifications from 1970 to 1984. Between each
change in content specifications, the ranges of items within each content category
are presented in these tables. Tables B-3 and B-4 in Appendix B show the
numbers of items in each content category for each November and December
SAT-M form during the period studied here. Although these test forms met
ability-level specifications, the number of items classified as applying "higher"
mental processes (Levels 4 and 5) decreased considerably in 1974. As was
mentioned earlier, this decrease was due to the use of Quantitative Comparison
items in place of Data Sufficiency items, beginning in October 1974. The
numbers of items classified as Arithmetic, Algebra, Geometry, and Miscellaneous,
almost always met specifications. |
Changes in Format

Changes in Section Order

One of the major changes that occurred with respect to both the verbal
and mathematical portions of the SAT was the decision in 1974 to "scramble"
sections, ie., to change the order of the sections from one test booklet to
another. The use of scrambled sections permitted proctors to seat test takers
closer together in the same testing room without encouraging the copying of
answers. Aithough scrambling made it appear that different operational versions
were being used at a particular test administration, all students at a given

administration were scored on exactly the same items.
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Throughout the remainder of this section of the report, the following
labels will be used to refer to the various separately timed parts of the SAT.
"Verbal 1" refers to the longer of two Verbal sections, initially 50 items in 45
minutes, then changed in 1974 to 45 items in 30 minutes. "Verbal 2" refers to
the shorter, 40-item section that was allotted 30 minutes throughout the 15-year
period being studied. "Math 1" refers to the 30-minute section containing 25
regular (5-choice) math items. "Math 2" refers to the 35-item section that was |
allotted 45 minutes when it included the Data Sufficiency item type and then
changed to 30 minutes with the switch to Quantitative Comparison items in 1974.
The "one" in Verbal 1 does not refer to the first section in the test booklet, nor
does the "two" in Math 2 refer to the second section. "Variable" refers to the
section of the test in which pretests and equating tests are administered.

Prior to October 1974, there were five sections of the SAT arranged in
one of two ways. Only one of these arrangements was used at each

administration of the test. Following is a description of the two arrangements:

Asrangement
Section A B

Verbal! 2 Verbal 2
Verbal 1 Verbal 1
Variable Math 1
Math 2 Math 2
Math 1 Variable

N h W=

2 49




From Octuber 1974 to September 1978, the six sections of the SAT were
arranged relative to each other in the following sequence: Verbal 1, Math 1,
TSWE, Verbal 2, Math 2, Variable. A particular student’s test booklet could
begin with any one of these sections. For example, Section 1 for some students
was Math 1; Section 2, TSWE; etc. The last section in this case was Verbal 1.
Thus, there were six different orderings (scrambles) of sections and all six were
spiralled together (collated one after the other) at each administration of the
SAT. That is, at a given test center, student one received the first ordering of
sections, student two the second ordering, etc. Student six received the sixth
ordering, student seven received the ﬁrst ordering, and the spiralling continued in
this fashion throughout the test center. (In 1977-78 only five of the six possible
orderings were used.)

In October 1978 scrambiling of the sections at individual administrations
was stopped because of the enormous complexity of the required test booklet
spiraling and the suspicion that scores obtained by students who received
different scrambles may not have been strictly comparable. Two fixed
arrangements were then established and each administration from Octo